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(54) NOR TYPE FLASH MEMORY 

(57)Abstract: 

PURPOSE: To overlap a ground line a and a bit line on a 
semiconductor layer as an active layer and enhance the 
degree of integration by making the area of a memory 
cell small. 

CONSTITUTION: The upper layer and the lower layer of 
a Si layer 44 as the active layer of a transistor 1 6 for 
memory cell are extended the AlSiCu film 72 and 
Ti/TiN/Ti film 71 as the bit line and the tungsten 
polyside film 38 as the ground line. The ground line is 
connected to the source 14 of the transistor 16 through 
an impurity region 64 provided through the Si layer 44 
and the bit line is connected to the drain 15 of the 
transistor 16 through a contact hole 62. 
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MAI ^*!)t/uffl©h7^? 1 6 0>tetWi-C 
*>5S i J14 4£>_hJliTJlfcS:, \fy bMX'foZA 1 
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^y Q io 

[fS^^S 2 ] SHIS h 7 h ic*t ttgS 

fcttJIKE^y hi^^flfliEy— ^^^«StJHE KK>i* 

[»** 4 ] «W«*»»^- h tC^a $ it* If 1 
- 3 cofsjix^ 1 3S(c|5*g<ON O RSjr^s'v'a^y. 

*«1 -3OfpJtt^l«^|S«ON0Rl!7 9 y^a^ 
[0 0 0 1] 

*\)lcM1rZ>i><DX3bZ> 0 
[0 0 0 2] 

»*ffl<D|6«BtS:^UT»»y- h 1 2_b£$iJ*9y- h 
13«gUl^o ^ffiy- h 1 2Rtfm®Y- h 1 

3 ^««©¥*#*k 1 1 icd, n + m<o^mmw$ro 

7>*J*9 1 6tlto^ ^ey -tr^s^S^rv^o 
[0 0 0 3] [323(1, MONOSi(DNORS777 
v-^^^-y Sr^LTV>5„ Z<D77 y ^>a^J T-Jl, 

P^CD^#^Sffil 1 *fctt»>a:/KO*ffi±tC % S i O 

2ll7i:Si3N4^18iSi02il9i: #*Mfc 
«d«Jl$*b-C*5 9. S i O2J8II 9 ±&fflffl7- hi 3 50 
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[0 0 0 4] t:5t', NORl77^>a^*!)l: 
ii, * ^ }> x 1/ ^ h d y a AI t 7 r 7 - / ^ K^-f 

V * 7 T 9 7 - / ^ K^«f ^ h >*yu&A3W*£«Ei;ift 9 

[0 0 0 5] *i\ |R 1 (DttXte, H21 ( a ) 
f8M^ V-^ 1 4M y 1 5P B 1l:f 2 

1 4 1 2^^At, 19 2 1 

(b) {z^-rmiz x n2^Kwyi5j 

y-M 2^S:aAt5fc*(7)tETfe^ -V e 
- (+Vcc) tt*itty-M 2^e>«^Sr5[#tfe<fc» 

[0 0 0 6] !B2<D^S;-C(i, 0 2 2 (a) |C« 

-rmci, y-^ 1 4M y 1 sraicf t*^2 2 

f^ftAl, 0 2 2 (b) »»y-M2 

^e>*t#jssi i^*^«:5i*«<. :^2w^ 

(1, 92 3l:*tfcMONOSS-efc, S i02§19 
t S i 3 N 4 m 1 8 t co^ffi|c#ft-r Z> Y7y7 f, 2Z^ 
l^^ftAt, :oh7^2 3^e>«^Sr5l#tt< r 

tizx-ox. ^mxihZo 

[0 0 0 7] ft*3, 02 2, 2 3fc*5l*T, + Vi (lj? 

h 12Sfctth7y7 f 2 3 ^«^£aA-t- 

OiET^^ -Ve llj^agy— h 1 2Sfctth77^ 

[0 0 0 8] tr^>T% 12 1C^U«l:KKyi 
5^«-7-S:5l*tR<^'ett, §«y-M2iKW 
yi5t OSfcv ^fig^Sc"?^ 7 t & 7 — / /is K'^>f A 

1 06 @S«^±ia^*5. I^lHlft^ 106-107 

£ 5 Of 7 r *? 7 - J K'%>f A h >^/w««EO?BS 4r 
fi<t5:i^#5i2 2, 2 3(c^Lfc«(c^^ 
SSI l^*-?S:5l#S[<^r*^W*«-C*«. 
[0 0 0 9] 02 5(1, »ty-HONORl77 7 

i/^^^ey (o*ia*fl»jjc*5»t5 4 try h^o^y -t 

;uri/^^U^^ 02 411, -tco^fllp]K4r^U 
«*2 4^«ttJC«EftLT*5 9. ¥*#X«11±*:!7 
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- mm , mmy- h 1 3 astB»j«« 2 4 

Lxsiy- h 1 2 ^si$nrvN5 0 

[0 0 10] #^ ^-y ir/i^Mn~M220 KK>1 5 
IS. !7-K«Wi , W 2 tciSXi-SSrrRl^ffiSELTV^ 
tfyHHBi, B2 h?L2 5&^LT#tt 

£*UT^£o , W2 izw.&-rz>jyfa 

^^/^-CV^^y-trA-Min M2iXt5Mi2. M22I-* 
Sfty — * 1 4fc«, !7- K&Wi , W2 iC5ptr>i*rfpl 10 
oiBtTsrHlBi, B2 4:E35-ra#fi]^ffiaELTV* 

[0 0 11] B2 7I1 hlONORl7?y 
-t-^^o* o try hiSftBu B 2 (C5pfrft*ift^»» 



[0 0 1 2] ft^Sl, 2 13, K^yis^t 

1, 2I3\ NMOShyy^^^Srfflv^Si^-hS 
<^NORS77 5'>'a^^lJ(D»^S:^lTV>§i\ P 

-f-*Ui,fcl\, MONOSlWORi77^^a 

[0013] ft*3, HI 2 1 (d^ LfctUlc KK>15-. 

^ 02 2. 2 3l:^Lfc*i:*»#»Kll^lfSr 
3l*ft < ^ax-li. &Alcfg LT * y irA-Mn 

—M225r5i^-rsr t*s-e**v^ 0 z.<Dtz£>, mix 

S^tf>5l8c# LT&5^ S 
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Lfc»l$E3R«-et. 02 1l:/TU«l:K^yi5 
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tryHRBi ( + Vm ) -^^ey ir^M 
21CD KM >1 5-*^^eyir>'UM2iO^-^^/W2 2—^ 
^ey ±/uM2\(oy— x l 4— SMfe*IS-*p<^y ir/UM22 
i 4— /^y-fe/uM22<o^*^2 

ir/UM220Ku-T>l 5-^t'y h^B2 (0 V) 
[0 0 17] ~<Dtctb, 12 5JC*Ufc»ia*«-e 
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il4fcl\, 

[0 0 18] U*>U H2 5(w*Ufc»ltt3fe«-Ctt. 

iriSTrtS^ H2 7l^«Lfc!B2«*«-ett, if y h 
i»Bi % B 2 ^Sifei^Si , S2 irSrSWcHCJfrrtl^ 

>-*^h?L2 5, 2 6 W±©tttB«t#tt 

Si, S2 lC*»LftV^«K, a>**h?L2 5, 2 6 

ra±*ri7— k«wi , w 2 <Dffift*rBj^-re>-f-iKS^*> 

So 

[0 0 19] &oT, «a*/«|*Oia»*r# <-*■««: 
fclc. El 2 2te«Lfc*fc¥»#*Ki l^W^SrSI* 

i:$*4v^l:t5fc»l:, 132 5 ic^L/-c!g 
■ett4<82 7^*LfcfB2a*«S:«ffli-5i:. HI 2 
5*<ZM-=ej)irA'fl5tt2 7 ^gj2 7 +^>^^ U ir/i^®^ 20 
2 7 tOJttSE^e>t«5>^?t«^ % ^^ey ir/w®«2 7 

[0 0 2 0] 

!S*5lONORS77 
r^^DTU *=zyt)vm<o hy>i?xf 1 60 
y»xi4, % / 1 5Xtff ii 

TV^5*»#i4 4#f *IC]|ft lfflE¥## 
14 4(DJigSO*Til^— #fttWfc#T?»ttiK3 8St>* 
fcTs/Mft7 1, 7 2iS««R3 6, 5 5. 5 6, 6 7^ 

^ ttfiis^i 4 4 n^otsfi 1 ^ , mmm ™ 

»j»3 8»t/WElf y M»7 1, 7 2^HtJtay-^i 4 

[0 0 2 1] »*92ON0Ri77y^^*yt 
14, MMl^NOR^^y^a^^yi^V^ ?w 
Eh7^#160y-h5 2, 5 4K*tLTS2SE 
^«l:««*ntv^3>^^ h?L6 1 , 6 2^6l»IB 
^##■4 4»ra»A$ixfc«HEy-^ 1 4SfcttjWIEK 

l:±ot, WfET»©«ttE*«l*3 8*fcl4i«HSif * h 40 

»7i, 7 2 tmEy-^ 1 4 tfciiitE y 1 5 

t $ tlX V * -5 . 

[0 0 2 2] «*S3©NORl77y^^*!)"C 
14, ff*3glSfc^2^NORS!^^^v'zi.^^!J{c^ 
V>T. flfFEh^^i^^^ 1 6<oy— h 5 2, 5 4 «b 
5*M«l:lStSHP5 7 a«r*i-S^**«5 
7£ffll^, ttjfey-h5 2, 5 4RtfllME 2 l £ #{*«4 
4 3r«oTl^itfeiRJBi5 6(C*f-T5^y^^^T\ flfJlS 
y-h 5 2, 5 4lc»LTe5SE*tt*=>^^ h?L6 
1 , 6 2 2Wgj£S*t-CV^ 0 50 
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[0 0 2 3] »*S4ON0RS777^^ ; e!Jt' 
14, tf*^1^3<^f^ix^(DNORM77^>'aL^^-y 
icS^-c, «W*s»J|y-h5 2ir»«S*i5. 

[0 0 2 4] IS^^ 5 ONORS7 y y U t* 

14, tf*^l—3O{pJ^(0N0RS^7^^^^^ey 

[0 0 2 5] 

[f^ffl] »*«10NORi77^>a>*jm 
W3 8tt'7h«7 1, 7 2 fc^M^yiryufflO 1^7 
1 6 0|gtWlT*&£^Sftti4 4(D_tmkTm 
k&m&LX\<^<DX\ SMftiR3 8 i: If y h&7 1 , 7 
2 t«|:^| 4 4(;i»9lW]i:;frft^ffiLT^5 
w*tb(0»»«3 8 fctTjy h*fc7 1, 7 2 
4 4 icfittft;* fa-^f 6 & LTEItSiKS 
^4<, «*j»3 8tlfyhj»7 1 1 7 2tSr**#i 

4 4i:ll$«:tm5, 

[0 0 2 6] M#S2©NORi77r> a ^ ; tyT- 
tt, ^14 4 0T«OgMfej|63 8 Sfcfilf* h#l7 
1, 7 2 £ h^:/^** 1 6©y-^ 1 4£fc(4 
y 1 5 tSrI«ttt»ttLTV^^«ft«*6 4*«, h 
y>i?*# 1 5 2, 5 4CSttgei^ 

t^^^nrvN^^v-^^ h^L6 1, 6 2^e>**tw 

4 4^«A$*tfc^««j6 3 (C^oT^^tbTV^^ 

So 

[0 0 2 7] Jg*«3ON0Ri77yv'a^^yt 
(4, h7V^^^16coy-h 5 2, 5 4l^ttSe 
«E^tt*3>^^ K7L6 1, 6 2&mf&1-Zffi<DTX? 
■ 5 7^ y-h 5 2, 5 4 t«fc**lRl^*«^3ffia 
5 7 a S:#LT*3"9, $3l:xl LTl N S?U£OllPI P 
KJfc^T#tt<DBI)n5 7 a(4(@4:^<-rsr 

[0 0 2 8] 

[%K0J] KT, S»y-hSONORl77^>'a> 

y icmm \^ttm<oam<o—mnmi. 01-19* 

[0 0 2 9] *HJ6^JS:^LTV^5 0 :o 

*lfi0J fc*fc 14, B6l:*t«l:, SB^< 

1 0 0 >ffit?fct>«St*^l 0 — 2 0 Q * cmt-W p 
MO S i g& 3 1 3 0 0 n mCO s i O 

2M3 2%mmtfrcvDXMf$.-rz> 0 fix, >^ey 

TyJ , 
P^ft5^^~>lC 7^- h ui/^ h 3 3 &mj:-t 

So 

[0 0 3 0] ^O^, K l/v?;* h 3 3 {ZL, 
X. Si0 2 K32tSiS«31t«:SMK7^^ 
^fymrilCotot, fi^5 0 0 nm«TT'SJ 
^4 0 0 nmO h UV-^3 4 * S il«3 1 izMffc-f 
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5 e ^tt, 7* V fit* h 3 3«rBfc*Lfc«L NH 4 
OH + H2 O2 fl$T*S i Sffi3 1 O^SSr 5 - 1 0 nm 

[0 0 3 1] &tc. (3 7 (a) fc^f*!^ ^ic^iftj^ 

i 02(t3 2ir!>xy hxj/f y^LTI»it5, 

[0 0 3 2] ftlc, Kffd? 1 0 n m<D S i O2 
ft"CS i *«3 KD$El:Mttd^, 117 (b) 
TF-tmz^ mm&2 7 0 nmOS i 02S3 6£CVD 
U>^3 4_b£¥*&te-f-£, f^)f> N 
2#fflftn9 0 0t, 3 0#IBjOT =— /UfcfToT. 

sio 2 i3 6&«sMfc$*5. 

[0 0 3 3] 7*H/^h (HS-e-i 8 ) 

"^Ctt, Si02l3 6*SMK7^xyfy^f 

fc S i StS3 1 iOa^** h?L3 7 Sr. M/Vf34 
1:77^^ i^h LTB^OffiHl£4 0 0 x 4 6 0 nm2 

[0 0 3 4] fcte, IH9tC^:-r«^, BP2 0 0 nm 
T-y y^K-^imSS i mtmm*l 0 0 nm<D 
WS i2 *4:«rJ||*fclMIS**r irfcioT* Bt«4* 
3 0 0 nm<D? >JfXr^7$}) M KJ8£3 8 
/Si" 5. fit, 7thu^h (H^fri*) 
CU, y#yt>f KR3 8«:ft*ttK7>f 

[0 0 3 5] r<£>B$, BlOC^tiC, 9>4f**r> 

#y iNf KBI3 8ra±<?5fHHbSt>^ v^^t 1 ^* V* 
KB! 3 8 i^^ey-lr^ru^ SB^«S5lw*stt5S i O 

2I36 o»h«b t op^oppIps b srsv^i? l < t5 0 

**5, ^ V^x^y^-r KK3 8Sr^"t*5(-IRL 

y ^Sr K-ri^ss i «&**£*aftfc>9 

^SSilC50ke V(OftAx*/^fttf 5 x 1 0 15 

k— xit-y y^^iitiHtyaAU 1 

0 0 0°C, 1 O^raor— — /wSrff oTfcJ:l\, 

[0036] 0 1 1 mm& 250- 

3 0 0 nmOS i O2 14 1 ?rCVDT'«a^5 e £ 

hi oicfc^ufcati;:, 9 v^ir^y im 

KK3 8^JK®a t S i O2 JR3 2<DRJ?a fctfavMC 
3&Li^T\ y^eyiryur WS&OS8&l£*5tt5 S i O 

213 6ogit^y^fy^yt^ km 3 8<omm 

fc*!VMc»b<, J.ogEiTgo^tc^v^^^v^y ^ 
-f KIR 3 8[^rtc^PBb&t>**:/^*^>'#y *W KBI 
38i:Si02l3 6 0&H&irOraofBPBb fcSlM;: 

[0 0 3 7] «oT, S i02K4 1iao 
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CJ£i:tSi02i4 10iII:iglt, ro*ffi(D 

[0 0 3 8] mi 2 (a) (w^-mic, S i 
3U ttSUO S i 4 2 jR/?ri* 1 0 0 n m 

(OBPSGl43?:fg$^ CTB P S GR 

4 3tD^®?rW^b-C, ro*ffi05p*«S:JB*S 0 -f 
LT, SiM31OSi0 2 ^4USiM42O 
BPS GK4 3 1 3r*tgc$-*±\ 9 5 0t^SS:10» 

10 m^KoTiD*.T, SiSS3USiM42t^3l 

[0 0 3 9] 012 (b) M/yf 

3 4£*I«>TV>5S i O2 R3 6^Rffi-f-5£T% Si 
Si310Si0 2 l41 i:«K»ffl!lOiB«rWBfl2lt^W 
it^o SiM31^Si02l36l:i 
^nfcg5«tca*9, :0SiS«3 1«ltLT^ 
Sil4 

[0 0 4 0] Sif4 4tD^t^ ; eyt;W7U 

tSfR»^, 150keV^aAx^Mlxi0i3 

c m-2<D K-x#-ey y^tySAit, ^o^^cd 

5 il4 4^1^nl«i5 0 

[0 0 4 1] P^^/uSr^-T-<#«B»(07^ 
h Uv^ h*|$5&Lfc$L ^*f*S i Jf 4 4<D?hX*N 

15 0k eVOaAx^Stfl x 1 Oi4 C m-2(OK 

-Xf^oy^tyftAiT, rosp^os i if 4 
30 4cD^m^^^®fi^^^LTp + te-rs>o 

[0042] 9 5o°c, 1 ofme>m&T~- 

A-SrfroT. Ml 3 (a) i^-nHK, NV^^45b 
P$*;i>4 6 t&Mf&l-Zo ttt, HIl 3 (b) 
-T^tc, N»?x;U4 5£l>'P ^3i/W4 6 rt<0«Oj£v*3R 
^StffiisJc^ JR*#2 0 0 nmOS i O2 §4 7 £L 
OCOS^T*« 0 ^*5, Si0 2 R4 7Ti-ii. 

[0 0 4 3] Iklz, BWE*ffiSr»J»i-Sfc«)0^ttW0 
4*i'&.A&ft^tzm, ai4i:*t«i:, Si'144 
40 (D^ffilc. hlfeigiJKi: ITOS i02l515:8n 
m01Rff{C»jS-t-5. ^LT, gf^3 0 nmt!) 
»«a*0. 5-lxl 020cm-3f*5^feiSili5 
2^it«$-fr. Sii4 4C»ot®St5/^-y 
i-, ^«[AS i«5 2tll*ttK7>fiyf 

[0 0 4 4] ^rcD^, ^MAS i JSI5 20^®(C, S# 
fe^fflOlfeSRt UOS i 02 15 3 Sri 2nmOi 

tWlO 0 nmCOWS i 2 JR t ^fefi)c5 ^ ^^^T" 
>^ y 1M KJR 5 4 S:^fl5(w*rt Mt-Ri?^ 2 0 0 
50 nmOS i O2 R5 5 C VDT** >^^t^ VtK y *>f 
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KM 5 4±n*K$-ti:a. 

[0 0 4 5] S i02K55t^y^fy^ 

KK54tS i0 2 l5 3t^iS i 1 5 2 t 
S il44l:I$LT®St5/^-^a^l: 

KM 5 4 -C»J»y—h # 

[0 0 4 6] Si02lS55^y^r^ 
Ut>f KH5 4^-7^^iCtt, ti^lOkeV^) 
jiAx^;U^(/l x 1 Oi4 C m-2cO K-XftS i Jf 

4 4i:-<tyaAU iooo°c, i o^ru^t^-a- 

4XtfKKyi5*M«, y^yir 
[0 0 4 7] &:fc>. /^y ir/i^O h ^ i/i/* * 1 6 

1 0 k e x 1 015 C m-2(7) K— 

[0048] mz. mi 5 izm-tm^. mm& 1 2 0 n 

mOS i02i5 6^CVDtMC«i^ttf, S 
i 14 4(^±^T^ V^X^V^Ui^-^ KM 5 4 t\£& 
t5*(Rl^Mf:]iftt5liP 5 7a £*-r3^->- 

1 5 Hl:J3tt5 S i /f4 4 tO^ffi^SltbS £T\ S i O2 

[0 0 4 9] Si02l5 6^M5fflI 

tf\ r?BP 5 7 a tc^i-SSfB^O^^^^^v-^y*^ 
KM 5 4 0«ffi(CJgj«S*tT, y-^14MK^y 
1 Sdig-f S^:/^ s?L6 1 , 6 2^\ 

#y km 5 4S^is ii5 2i:»itsb* 

[0 0 5 0] flUC, H 1 6(^i"«(c, 7* h l/^ h 

5 7«rRLfc£*, Z<07* b U-^ h 5 7-^S i O2 
15 5, 5 6^^r^^^tcLT, y>63£100ke 
V(DitAx^;^Sr>' 5 x 1 0 M c m~2<D K-Xfi fc 2 
0 0 k e VOffiA^A^&O* 5 x 1 0 14 c m-2tf) K— 
Xfi02glBt\ =>y^^hfL6i, 62^bS if 
4 4^tyaAUSt, 1 0 0 0°C, 1 0^7- 
-^J:ff9o S i Jf 4 4 ^rSil^S n + 

sKyiNf KM 3 8 fc^««lftJc»3BfcSns,, 

[0 0 5 1] ^tt«M*6 4«r*rit-rSfc»©^ 

J&^liy-* 1 4Rtf KWyi5 <b[iiJ-#m^T-fc*x 
tf«fc<, y V6 3 tHc. 0J;ctf b **JBv*T fc J: 

#)) *>f KM 3 8-ett*<«lc»rti-Slf y hi&^mfv 
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«6 4Sr»*L*v^*ici-5fc*JCl4. =>>*?bH6 
KWT>1 5lwfc**MMW*6 4S:»*tfc*^II^ 
[0 0 5 2] ftd, 7thu^h5 7^i:y-7 1 

10 ?rl2 0nm^Ift'i®II«S$^T, = >**|*?L 
6 1, 6 2 k KM 5 4raODfla5t 

£*I£>i£fro ^rtT. ^y^ry*yt^KK5 4ra 
o£*SfiS iK6 5<omWt-l 0 0nmiSl:45S 
T\ :^f B Si^6 5^yf/^^t5o CO 
l», #*SAS i t S i O2 k<D^y^>>ym$lti:i:. 2 

0 0 : lSS^V^i:f5 0 

[0 0 5 3] ^Ot, ti^2 0keV(7)ftA^;^ 
RTf 5 x 1 0 15 c m-2co K-XIt^Mf a S i M 6 5 IZ 
^ftyjiAU MI-N2 #ffl« + T*9 0 0°C, 10W 
20 (7)7--;^tTot, ^| B Sil6 50f$^0- 

[0 0 5 4] IU1 8lC*-*-«(C, S i3N 4 l6 

6 £5 0 nm^lffT^® KKyl5± 
con>^^ K?L6 2^l9M(OS i3 N 4 16 
^U, ffeOg^cDS i3N 4 l6 e^=rLy^>^X* 
B&5fe-f5 0 ^Lt, S i 3 N 4 16 6 SrWIMfc^;**^ 
IT, rOS i 3 N4 16 6Cl^tV^VNM^ 
jfeSS iM6 5Sr»ftUT, S i O2 16 7 ZMtiSLlr 

30 [0 0 5 5] ®Kt3H*£8 5 0°C, H2 /O2 

= 1. 5, 6 0»ffll:U, #3BSSiK6505W 
1 t>=* h?L6 1, 6 2±«^oa3#£*gT 

S i O2I6 7^3E«-rs« :«t:or 0 1(:, ^ifefts 

1 16 5 4»icgEt- K-^tt*>« t^ttfttt, Stffc 
$^-f{C^ofc$|5^CD#j^*S ig6 5(D^n + ft 

[0 0 5 6] JJctC, El 1 9 fcL*-f"«K. 160 °c^i y 
>M-eS i3 N4I6 6Sr^^^V^i-5 0 ttt, 1 
iP^2 nm<DT i liRf^l 2 nmOT i Nlt5rC 

Ti/Ti N/T il7 1 Sr»j«Ufc«, li?^ 4 0 0 
nmOA 1 S i CuM7 2 £*£*t£ii:5o 
[0 0 5 7] t<om. 7*hl/^h (ia**-f) Srtf 
-y h&tfV^-vicADXU :07^M/^hSr-7^ 
lSiCul72tTi/Ti N/T il7 
1 4:Sr»*ttK7>f3iy^>^U-r, ify mSr»*t 
5 C rcotfy S i 3N4 16 6TCSotv^ 
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[0 0 6 2] »*53©NORl77yv'a^*!)T' 
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[03] 01(DI I I — I I Ii&ICiftp&aiCfettSfilJ 
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[0 9] 0 8(a^<lS£*LT*3 9. (a) «4^ffi 
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So 
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